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PROBLEM TO BE SOLVED: To provide a process for the production of a branched polyolefin comparable or 
superior to conventional polypropylene polymer in physical properties and having high melt tension and excellent 
resin compatibility. 

SOLUTION: A polyolefin composed of an olefinic macromonomer and one or more comonomers selected from a 
2-20C &alpha -olefin, a cycloolefin and a styrene compound is produced by using a catalyst composed of (A) a 
catalyst component containing at least one kind of compound selected from compounds of group 4 transition metal 
of the periodic table and (B) a cocatalyst component. The olefinic macromonomer satisfies the requirements that 
(1) the weight-average molecular weight is 200-100,000, (2) the ratio of vinyl group in total unsaturated terminal is 
>=60% and (3) the content of ethylene or propylene is >50 mol.%. 
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^?A^n!JF, rac-l> 2 V'v^-f /U— tT 
*-l- (4, 7-v^y^/U-O-r— yu) -^/Un^r^ 
Ai/^py KfciT0>4, 7-&, 2, 4, 7-feXfi 
3, 4, 7-feg^^:, ^f/l-y^y^^- tT*- 

i- (2-y^/i— 4, e-^y/ptvw yf- 

/v) -^/^^>)Ay^ p y K, 7x-;u^f/uv'7> 

vMvu- ir*— i - (2-y^/p- 4, 

t°/U-f /i-) -y>^^^Ay^P|j K, r a c — 

^yf/^yyy^/w-ty-i- (2-y^/i — 4, 
6-^-fy/ptVK yr^) —z?/is3t~t?j»zs# p 
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y F, rac-l, 2-^yv^/U- tT^- 1 - (2 

p!) K, r a c -^7x^i/7 ^v^-f 
(2-^^/1^-4, 6— *J<< fcVU-f 
;=./]✓) -i//UJ=:i>^v?^Pl) K, r a c — y"^ — 
/U> ^/U>7^^-f tr*- 1 - (2—^^/1 4, 

y K, r a c -^^f/^V'^^-t'X- 1 - 
(2, 4, 6-hy^f/K>T^) -^/^^^ 
^ t3 y Kft<*f£>2, 4, rac-v^y 
^/U^^^^/U- tr*- 1 - (2, 5, 6-^y^^ 

(2— 4, 5 — ^<>y-f Vt^/U) v?/lxn~r> 

- (2-^^/U-4, 5 -^l/y-< ^y'rz./u) -i//^ 
^^Av^^ d y K, r a c — ^^7^'^ 

1 — (2 — ^^/1^—4, yf^) - 

v?/^ =. D y K, r a c —7*= 

>-e/^r/u-- tr*- 1 - (2-^^y^-4, s-^yyw 

Z/^-/U) -^/Un-^^^py F, rac-^^V 
v^f/U— tr*— 1 — (2-^^/U-4, 5—<>yV> 

^(R'.-CbH,-,) 
RSY'<" 

( R 5 iT~C 5 H 4 - u ) 

[0 0 2 8] X*m£ivZ{k&W*tz.te*:<Dmmft : kmT 
&Zk&T?i<&o ±ffi-«fc*(III-a) 4><0Y 2 tt:^ 
m, tr^m, y;^^AXIi^XJI^, R 5 t -C5H 
4-t ^t> > R 5 u~CsH4- u fi-tn-PttH*^^ ci'O-^ 
v^rc-yi^ t^U ? u*il~4(7)S^^:^-ro -CT% 

ili-T*$)oTt^oT^ttJ;l/\ 4^ft< £ 

5 a r 6 «*3Rist-, e***i~2 (XDT^/i-mxte 

I%m$k6'^2 0<DT y — /^S> 7/^7!J-^Sf t 

2 0^7y-yw£ 7;^ry-/H«t<ttT!)- 
/UT/^A'SXIiKSHS 1 — 20 <DT/^ ^ ~>££^ 

R 6 t)I^{:^fcot^ot^TU^c 
[00 2 9l.*fc, -kB— JRS(HI-a) {^*3it^a^ 
>>7 p^y^^/H^ Lttt, ^vl'v'^ * 

V/p t'/U^^ P^y^ ; 1, 2-v^^A- 

>^ >?rc-/U^ ; 1, 3— ifff-Arisf 

; 1 , 2, 3-hy^f/^P^v? 
2, 4 - h y ^ ^fri/f v<^<? 



T^-yU) -y/U^-^i/^p y K, r a c— Zf&ls*J 
-f/U-t^-1- (2-^^/1^-4, 5 -^y^ l/y* 
-^^^^y^pij K, rac— ^>f;V-> 

7y^/i^-t^-i- (4, 5-^y/^yr^) 

-^/Un-^Av 5 ^ p y K, rac — f/I/^^V^ 
^/V-t'^-1- (2-^^/U-a->^/L— a-Tir 
t7h^yr^) — i/A 3 — p y K, rac 

f/U'>7y^^- h**- 1 - (2—*^" 
^-o-7tt7h^fy7^) — o 
y Fft<b* ;/>T ^T^^XfSTir-?-;? h-f 

[0 0 2 6] Sfcfcl. _hfe-j&5£ (III)<7)*T% 

l < (iitft^) 2 i^M^y^ p^y ^ v^x - ;us (fa 

5) 4^^51^tt-57n**^LT5:^ 

Lttt, «^.tf— «*(III-a) 
[0 0 2 7] 
[^3] 

:M 4 <^ • • • (HJ-a) 
X X 4 

^m+t itF, c i , 

/^SHt^f^l, m^/ug, n-7 p Pt>S, 
^y/Pt'/Ul, n-7'f/Ul, ^-^^/US, 2-rc^ 

h ^h^v^S, /P^^r^l, ^h^'>K, 7 

xy^E-y£ jKSHS6 — 2 ogdt y — A»m, 7/^*^7 
y— /i-s^l< ctr y — ;u7/w^s^ it7x^ 

a-s, hy/L-s, ^>y^s. ^>^«ftjf#«Mf e> 
WM^^f^-yy (2, 3, 5-hy^f/u 



Br, I v i^^iScl- 



2 0(O7 



(A- 4) (A- 4) J*^#4. -«* (IV) 

[0 0 3 0] 

[^4] 

A 2 - B 

II • • • (IV) 

L — M 2 ~ X 1 n 
[oo3i] c^:^^ m 2 nmm&mm4mm&&m& 
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t KD-f>f^I> W&"r h7t K*^ Vr^yuK, 
7,1^ i/^/uS^O'Si^yut U-yuS^it^m^S 
A 2 3. 14. 1 5 &IM 6 

i#^fi4, i 5S(/i e^^Tt^^^^^ilfm 
tcT^m^m^^m^^ U |£A 2 irBfi. fey:^- 

ga^T-> ^ u— htt(7)gE{]L J ?-Xil/i-l'^^S^^b, n 
teM 2 GDjjfHMffi^J: 0-6 (D^T^^. n 

^Xt>J:t\ ] t^^^6t)(7)^6o ±ie— j&5£ (I 

V) JC&l^X. M 2 £LXf2^>\ ^/U^-^i^ ^ 

^^^if <bix3 0 A 2 HtliSiR 7 2, C 
R 7 2, SiR 7 2SiR 7 2, CR 7 2CR 7 2, CR 7 2CR 7 2 
CR 7 2, CR 7 =CR 7 , CR 7 2 S i R 7 2X^G e R 7 2 
frmfbft. B^LTfi-N (R 8 )~, -O-, -S 

-P (R 8 )-#W <b*t&o -L1ER 7 ^7K*J^T-X 
fi 2 0 X^^tK^^^ to7/^;K T y — yu, 

~>yyu, /NoyyftT/i/^/K ^p^yjbry-^M 
r/^tt^^ii^^^iiimTcax^^. r 8 is^utis 

1 — i .OfDTvi^/i^ix (ij^*ifi:6~ i ocory — yu 

^gS&T-. ^u- - ht£<7}gB{i^Xteyu-f ^^^^^ 

2 0 07/^1, K^»6-2 0(DT y-/US. 7VU 
^r/V7 y — yug3£ L < te-T y -yU7/^;US, KSift 1 

-20(07/^^^ >f kx. 7^s, 

kfrX$& 0 nfl±IEM 2 <7)^T-tf(-J: ^ftrT^ 0 — 

[0032] ±is-®5t av) x*mtstiz>m&&mmfc 

>^yU Y*?**?-*^— 7} 5 

*S7^*f-9^*J9 n y H\ (t-^7; K) 

yU (7h7^f^- 7/ 5 — >^ n^l/p yU) 

^^v^yu^y h\ (t-yf/U7^ K) *J* s f-A' 
{fr t^fr— 77 5 — ^ p^^^i/j:— yu) i/^y 

i//^y^^D!) H\ (t~7'f;i/7^ K) ^/u 
(r- h7>f^- 77 5 - v-^ >^-yu) 

i/yu^v^y'/w^y h\ 5 K) ?vU 

(Th7^ ^yU — 77 5 - >^ P^y^ i^;n-yU) iy^y 

^yvvW K^^f h\ (t-7^7; K) v^^vu 
(xh^>^/^- 77 5 n^^v^-yU) 



^yu (xh^^^vu — 77 5 — i/^ n^V^ i/xn— /U) 

^yyWn!i K\ (t-^7^; F) v^^yu 

(■7 1 h ^vU — 77 s — n^V^i^rc-yu) 
*f-&^*s^<f-fl,^ (t-:/3vUTS K) (t h 

^^^yu— 77 5 — is? yU) i/y^^^ls 

^y/p^W h\ (t-^yUTS K) v^fvu 
h vy^yu- 77 5 -~>^ n^y^^ni^yU) >^ > 

(^yuy^y^vur ^y) ^v^/k (t-y 
^yur^ K) v^^yu (y"h7>^yi — 77 5 
V^^^-yu) >^>^^>- (III) (^t-yuy v^^vUT 

5:/) ^>-^/k (t-^7^; K) h 

^^^yi-— 77 5 — v^^ a^v-^ >?ji-/u) ->^>^^v 
(N~^ ^yi--N-^^^ybr * % (t-y^yu 
T ^ K) ^yu (^ h^^^yi-- 77 s -v^t^v^ 
v?ji-yu) i/^>^^>- (^-yl-y i/t^/VT % y) 
v^yu^ny h\ (t-^f/V7^ K) ^ ^-/U (^ h 7 

(III)^^yK\ (t-^ru*) ^y^yu(^h 
y^^/l-— 77 5 — v'^ d^^^ i^ji— yW) i/? l/<? 
/\si??v}Jb\ (t-^7 5K) (^h^y^yi-- 
7,5 -->^ a-O-^C^rc^/u) -1, 2-^^V^-fyU 
f^y^pJlF, Of/u7^ K) (^h^y^yu- 

T7 5 — d^^-^ i/rc^/P) —1, 2 — ^i/-fyl^ 

a y h\ (^^y^T 5 K) (t 1 h 7 ^ 
77 5 -^P^y^^/x^) -1, 2-^^y^i/^yu 
^y^nyF, (t-/ / f^7$K) (fh7^f 
yu- 77 5 -->^ a^^^i/ji^yp) >f i/yf^y^ 
a y h\ (xf/U7 ^ K) (^h^y^yi—T? 5 -is? 
n-o^i/3i-yu) yfi/y^y^oDK (^y^ 

v^yUT^ K) v^y^yl- (^h^y^y^-?? 5 —>^n-< 
^^V?rc-/U) y-^ d y b\ (7^^yU7 

*^~7a K) *J**f-A' {rr V"7* ^yu- 77 5 — n^? 

>^7>?^— yu) y^y^/^y^oii K> (t-y^ 
yur^ K) v^y^yu (^f yf x;u) i/^^^^yj^ u 
y F\ (t-z'WU*) ^yff/i' (l-/t^7r- 
2, 3, 4, h7^f/^-y^ tp-0^v?rc-/u) 

y7yf^y^D!JK (t-^;ur?K) i^y^ 

yu (l-/t^77-3, 4 — yu->^ a^V^ 

^^■yu) y^yf^y^py K> (t-y^yur^ 

K) v^y^yu (3-*^7 7>fyfx/u) ^y^=r$y 
^nUF\ (t-^/WT^K) ^y^yu(l-#7 

-2, 3, 4, 5-f h^^f^y^p^y^^x 

yu) y7^yy^!i YtzZtmtf hixZ> 0 ^tih 

K) v^y^yu (7 1 h7^ ^yu- 77 5 -y^p-<y^i/x 
^yu) y7W^n!J K. (t-^yur^ K) 

yu) y^yf^y^p^; h\ (t-^^yur^ k) *J 
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t^/V -i/? n^y^^^/U) [0 0 3 3] 

>S7^$^ (IH)^oy K-C*>6« [ft 5] 

(A- 5) (A- 5) (V) 




[0 0 3 4] M 3 tt^y, ^/Un^^AXIi 

a7-?A^U E 1 &t>*E 2 Itttl^tim&is* * 

^>r**#a£^ , t , **e>atf^Ett j ?-^*>o-c. a 3 

^cnMott^fcJ;<, M^X 2 , E 1 , E 2 X 

Lv Y 1 *51filS:$>S»&. SSfc^Y 1 [^CT*i)I^o 
t^tt«t<, M^Y 1 > E 1 , E 2 XteX 2 
ti^fcJ;<, A 3 &C5A 4 

tf/^-t^mm, ^xtti, -o-. -co 

- N -S-. -SO2 -Se- -NR 24 -, -P 
R 24 -P (O) R 24 — x -BR 24 -Xf2-A 1 R 24 
-Sr^U R 24 ii*flt£f^ ^a-^VJS^ Klil- 

tJ:i\ q^l~5C0^mX- [ (M 3 <DjgL¥9) -2] 
Sr^U r«0~3OSE»S:^-r o ] ti^ixaiM 
*ft£*tt («T. -«*«ffl»tt£*^a£i:a**> 
5o ) t?fc5 0 

[0 0 3 5] ±IE-j&5£ (V) {-&^x, M 3 fi^* 

(-no , *>^7-f ks (-p<) , mikfcmm o 

CR- >C<) W^^i^tS OSiR- >S 
i <] (ffiU Rll***tflR«[l-2 0^bk 

feEti^-t^U A 3 RTfA* Sr^U-C3R««iS*r«« 

ui^c e ! st5E 2 n^jftHMJiiRi— -eta* 



(V) 



[0 0 3 6] X 2 a S^feSEffiT-^jlr 

*«nm ^pym ^3R»i-2o^<t* 

IRS, ^Iil-2 0W;^^^l, SSS6-2 0 

<or^aS*if*s*«f ^n-5 0 C^x 2 frmkibhM 

2 , E 1 , E 2 XteY 1 ^^ffilt^Xt)J:i\ — *\ 
y 1 -e^sns/K^ttS^ftW^ LTf*. r^y 

y 1 fii^cx-^s^or^rt J: < . i^y 1 ^e 1 , 

E 2 XI1X 2 ^ag«LT^-Ct>«tt\ A 1 &t>*A 

[0 0 3 7] 
[ft 6] 



R 



9 



R 



[00 3 8] (R 9 R 10 ttJErtb-ett^gRIR^Xttei 
HH&l-^ 0<7^ftzkf{tgT% ^tibtetzfri^cm—x 

^eyryS, ^p^i/DryS, 1, 2 -is? 
o^^-ywyg, t^yf^S (CH 2 = C = ) fc^S: 

i/yixw v^n try xyg^ffig-efc^o r^A 1 

<7>-«5t(III) t*I^6S$M^^^t, E 

ixiii^yr^^St^ai^, a 1 &o'a 2 co^ 

(i. i* ) (2, 2 J ) 
^otu<, (i, 2- ) (2, l- ) -aK«s!-e 

fcotW^o C<?5J:5ft— (V) T?«£*t"5»» 
^JRft^o^r-ji, (V-a) 
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[0 0 3 9] 



(V-a) 

R 1 4 

A 8 

R 1 2 

M 3 

[oo4o] t^^siissit^^p^^^ m^-u^) - t*x (4, 5--oy-r >-^^/i-) '^3 

3L=.;umm#&&£*b+&m»&mit&ta&»& u =^pjk, (i. i' (2, 2* 

l\ ±IS— (V-a) K^T. M 3 , A 1 , -rc^UV) - t** (4 f y/otvu^ yf^/u) ^ 

A 2 , qRXfr n±mtmCT~ab& 0 X 6 tta|6-&tt<0 ^s^dJK, (l, 2' -rc^U» (2, 

t^^ot^Tt)i;<, ftfeox 6 xteY 4 ^^ilt /i0 ^/i^-^v^ciy k, (i> l' -3L^i^» 

PtW^c ^<7)X 6 LTtt, — (v) (2, 2' -rt^uy) - hf* (5, 6-v ? ^/l~f> 

■c#6o y 4 tt/i~f*i6X4:*u y 4 tmm.tbz>m y) (2, i' -t** (5, 

is^y 4 «i^i:-eta*o-ct^-ct i^Y ^>r^) ^^^^p^ k, (1, i* 

4 XttX 6 «itt^tt)J;i\ C^Y 4 <Djy*:#j<*; (2, 2' -a^UV) -fc'* (4, 7 - 

ch<D&m? ^^r-#-5o r 11 — r^^^xzK (1, 2' -m^uy) (2, 1' 

/>p^yR giS:i-2 0^ttiS, (4, >?/u=i^^av? 

0^»^>^##ft**£, tr^m^m ^JK, (1. 1' (2, 2' -m^u 

fiTjcSl^r^^r^^fi-CfcSo *fc* R^-R 25 ^nyK, (1, 2' -xfuy) (2, 1' 

f^fc^^Cig^ tti^M It i/^t t J: t\ ^!)K, (1, l' -xfi/V) (2, 2' -rt^u 

[0041] z<n-m$£ffimt*xis? u^i/f z/^^/i- » -tr* (3-^f^-4-^y^pt e Myf^ 

R***Btt^fci-6»»A«ft*fttt. Effi^f-* 5 ^^^^^F, (1, 2' -rc-Puv) 

(1, 1' ) (2, 2' ) -fi*«3!Rtf (1, 2' ) (2, 1' -rc^u>0 -fx (3-^^-4 — TV 
(2, l* ) ZLM&Wi^W^tlXhoXh &*<\ t'/u^f yr ^p-^A^Pi) K, (1, 

— «5t (V) T^^ti^lMmi^IWJ^ tt 1* -xf ^y) (2, 2' -m^t^y) -tfx (5, 

fcfc, (1, 1' -rc^U» (2, 2' -rc^^v) - 6 4 ^=./U) n =. r> A a V K, 

fc'X U^zr./U) ^^^^d|| K, (1, (1. 2' -m^u^) (2, 1* -rn^uv) - fc'X 

2 ' U>) (2, 1' -t*x Wy (5, 6-^y/>fy7^) ^3^^^n!J 

^^/u) i//u=i^r>^v?^ d y k, (i, i' -^^u k, (i, i' -crisis) (2, 2' -^y/pfy 

V) (2, 2' — >^u^) — (>r v-r^/w) v^/L- — fx (-Y Vt^/U) ^Pi^A^u!) K, 

3-^pyF, (i, 2' -yrf^uv-) (2, (i, 2' -^f^y) (2, i' --f y/pt°yr 

^ay f, (i, i' -^y/pt Q yfy) (2, 2' (i, r -^y/pfyry) (2, 2'-3t^u 

—<i y^ci ey ^>) - trx (vf » - 1 ^ (>f>-x— ^) k, 

A^py k, (i. 2* -^fy/pfyfy) (2, (i, 2' (2, 1' -*ft/y) -trx 

i' ->f y/pfyfy) -tr* U^-^) ^3 (^yr^) ^p^^^oiik, (1, i' - 
= »>^oy K, (1. 1' -m^uv) (2, 2' uy) (2, 2> - fx Wyf^ 

— fcfX (3— ^^^-O^T— A?) vVUrn - /u) v//un^^^^ny K, (1, 1' -^^UV) 

^A^py k, (i, 2' -xfuy) (2, i* - (2, 2' -^f i/y) -f* (-f >-^^/u) 

31^ -t'^ (3 -**?vM' ^^/u) - ry ^iN^^ny K, (1,1' (2, 2' - 

A^oy F, (1, 1' -3L^u>-) (2, 2' -rc ^y^pfyfy) -tr^ (-f >^^/u) ^3^^ 

^yy) -t'^ (4, 5--0-y^ v^r-yu) - y^oy K, (1, 2 > -^f ^y) (2, 1' — TV 

^y^oy f, (1, 2' -zn^u:/) (2, i' - /nt'iiry) - tr^ Wyf- /^) ^3 = !>a^ 
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D ]) K, (1, 1* ~-<y^nt 8 yfy) (2, 2' - y ^/Uv'^ n-O"* v^-yi.) ^n-^A^DU 

^fl/y) -t:*;* K, (1, 2' ->fuy) (2, 1' -^fy^nfcfy 

K, (1, 1' (2, 2' — ^^u^) fV) — fcf;* (3 ^Vl^^ P^V^ ^mrx/U) yyU 

(3-> f/Vi/^ n-O-^^oi^ /U) (i^P-O^v? 3^^p!IK, (1, 2' — {y^nt'lifV) 

zc-/i/) ^nz^^pij k, (i, i' -^yy" (2, i' -^y^ptir^) -t** (3->^/p-> 

Pfc-y^V) (2, 2' -^y/pfyry) (3-^ ^p^y^^x^) K, (1, 

v<^#i?3L=L/i,) V<S& v^xi/l") 2 ' -xf uy) (2, 1 ' -^f - fc*^, (3, 

^3^r)Ay^ p y K, (1, 1' -^ot°!Jf» 4 - -Jt^fVi/Z p^^i^c- /U) t?J*^/2 

(2, 2' -ynh'D7» oliK, (1, 2' -:*^-») (2, 1* fy/p 

(i/^ p^^^m^/lO -fc** (3, 4-v^^A-^ 

oy K, (1, 1' (2, 2' -AO K, (1, 2' -^^U 

— tf>^ v?/ua >-) (2, i f -^fi/y) -tr* (3, 4 — v^^vi" 

xr)A^^py K, (1, 1' (2, 2' P^V^ i^nxi/lO ^p^^^dDF, 

-xf uy) - (i, 2' -^u-vo (2, i* -^y/nt'yr 

/U) v^/l/zi^^Ai/^ p |i K, (1, 1' ->fy^PfcT >-) -tf* (3, 4 -So*^vU*>^ p^O^i/m- 

(2, 2' -xf uy) -tr* (3->^/i-> ^3=^^ u y k, (i, 2' — ry/p^yf 

^ p^O-^ixoi^/U) 5?yP3={rA^oy K, (l, V) (2, 1* ->f y^o t 8 y f» -tr^ (3, 4- 

1' -xf (2, 2* — >f k°y — tf vV^A'V'^ xn^<Z/& vvPn - ??J>>i/2 p y 

^ (3-y p^v^^^^/u) v?/u=^!>^v? ^^xatrtt^^k^fet^io^^^/U3 = !>^*^^ 

^py K, (1, 1' -^^^V) (2, 2' yX(i^7- £^{Cg&Lfcfc<D£^tf <5C£#T*# 

y) - tf;* (3-y f/ui/^ p-o^v^^/u) £o ^^^>/u-tt^{-PS^$^t6^^>r'fi/^^ 0 
— !?A^nyK f (1, 1' -^fL^y) (2, 2' 10 0 4 2] lEI^MfL^ ( I ) - (V) (1, - 

— fy/pt 0 yfy) -fc*^ (3-^f/^P^^ SJiH^-tfccfc^U ~ffi^Jt£m^^frii:T/8^T X 

- r^^v 2 ^ a y K, (1, 1* ->fy i\ — «^±£rJB^<5S§£\ *SM- X — ^.Mfc-g-fe 

y°p eyfy) (2, 2' -^y/nt'yry) - k** -^^xi^^-a^, ^/u=«=. ^M^^o-i>^^=- $ 
(3-*^/Ui/# v<i/?is^~/u) i?/u^zz.$j»i/# ^7~VM\^^-'^-^M\L^m<n%&7+ 

p y K, (1, 1* -xf i/y) (2, 2' ^^^^^igx-fe^o r. colE^^^^co 4 1 "C\ 

» - f ^ (3, 4 -vM^vUv^ p-O^ ^A{b^^^^^^^^^^^^^^M^^)ii:^^l^c^ 

^-^pjik, (1, 1 ' ^ m^m^^m\\L%m^^^^^M\^m<n^ 

(2, 2' "^y^Deyfy) -tr* (3, 4->^ Si4. #f£b< 1-99^1 & l< f42~~9 

(1, 1' (2, 2' -^U>-) -fc** l<lil0-8 0^%^eit*>$c 

(3, 4-^^^>^0'0'^^3i=/P) ^n-^ [0 0 4 3] fflM&mWS 4fe<0&&& 

A^py K, (1, 1' ->^>0 (2, 2' ->f _blB (A-l) - (A-5) 18ft tax 

y/peyf» -tr^ (3, 4-^^^ix^ cov-^ v^>#i?^~/i> t wtei:&-fz>m)n&mw$4m<D 

fis^^/u) p y k, (1, i' -- f iMii^^ffl^a^, iMl^it, (b- 

y^Pt°yfy) (2, 2' -^y/peyfV) -t* 1) ryu^^^^^Mb^ (b-2) _tiES^^: 

* (3, 4 -v^^A-i^ p-o^^/m-yu) v?/p=2=. JS^b^^^^tSUT^^^i-^^bp Z-t^ri/mt'S- 

?^oy k. (1, 2 j -^^u^) (2, 1' - . «>;Rtf (b-3) tt± f 3Ki±K»at/>r*>SfBM4»« 

^i^^py K, (1,2' -ai^-u^) -tiE (B-l) ^7/^;-i>At^Mb 

(2, 1' -^y^eyry) - (3-yf/uy — ie*cvi) 

^p^y^^xx/P) y>nx^v?^py K, (1, [0 04 4] 

2' yy) (2, 1' -yfi/y) -tr^ (3- [ft;8] 

R ,T R it 

1 - 0 — (- A 1 - 0 -9 — • • • (VI) 

R n 

[0045] R 17 fi^»i~2o, ^^l< ry— /^T/w^/uS^^^bTkSSfcStM^oyv 



»tf-HK5fc (vii) 

[— (- A 1 - 0 -fc 

I 

R 1 7 



[0 0 4 7] (55*. R 17 Rtfw|*±K-«5*; (VI) K 

( [ L 1 — R 18 ] »*) a ( [Z] - ) b 

( [L 2 ] *) a ( [Z] * ) b 

(fcfclU L 2 teM 5 , R 19 R 20 M 6 , R 21 3 CXf^R 22 

m 6 -?a>s. ) 

( (VIII), (IX) L 1 tt/P>f^Jtt*, (Z] 

- fi, ^Effittr^^-^ [z 1 ] - Xte Cz 2 ] - . r 

"Tftib*, [M 4 G 1 G 2 - - • G f ) (CrT\ M 4 «t 
«JH#iES5 5 - 1 5^7cm. »*b<W«JM**IBl 3 
-15^i^tc G 1 ~G f ^^t^TK^T-, 

/>pyy^, g$ti-2 0O7/^S, £**ifr2 

Si»6-2 0(7)7y-;H, Kil6-20 
ro7y-/^'>i, ^if7~4 0^)7/^7!J- 
/I'S, ft*»7-4 0O7y-^7/^I, 

m 4 coj^T-tf) +1) <aSifc£^-n ) . [z 2 ] 

- »»HBesfe^iS!*<o*r* ( P Ka ) fr-iosxT 

Tl^Tfc.fcl^ R ,8 fi7K^T-, 

OOT/W^/US, Sit6-2 0(7)7y-^l, T/U^r/U 

7 y -/UlXli7 y -/U7/W^r;Ui^/T L, R 19 &U^R 

^^x^S, ^yf^SXtt7^ti/-/^ R 21 
T y -;uSXii7 y -/V7;^^llr/Tt 0 R 22 «^ h 

7 7x^;^7>f yy, 7^n^r=.v*if^a^ 
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[0 0 4 6] 

Mb 9] 



• ■ • (VI I) 

7/^W^^^^l£$^ S&fcTkSrRJCS* 

[0 0 4 8] rnb^7/^^i)At^^Wi-l 

-2r. (B-2) fij^am ±fE*g^JR{fr&«>£ 

fiSttjR*»*-e#6ft^jft^fe. (VIII), 

(IX) 

• • • (VIII) 

* • • (IX) 

mtt&^-to h« ( L 1 — R 27 ] , [L 2 ] (TM^y 
!Stl-3(DiS, afilJ£JL_b^)Sift. b== (hX 
a) T£>6o M 5 11. 11-13, 
1 7mjtm&&t*h<OX-$>Q. M 6 

[0 0 4 9] rrT% L 1 (DMcfcMk LTte. T>^e^ 
/P7^;y, N-^f/U7xyy, v?7x-;U7^y, 

n, N-^w=!iy, hyyf^7^;y, hy^ 
^/wr^y, hy-n-yw^y, ^f/^7x^ 
/U7^y, fy^y, p-^^^e-N, n-s^^-A'T 
p-^ho-N, N-yyf^7^yy^^ 

KPft7xy^^ftx-7/^ 

[0 0 5 0] R 18 LTfi**, p^/i-S, ^ 

?vi-K, -O-^S, hy 

R 19 , R 20 Ojy£#iJ<h LTfix v-^n-O-^^oc- 

V^v^m-yu^, 'O'^Mfvl'V'^ o^<^^3i=i/ua 
&^£^lf&r £#T-#3 0 r 21 cojr^M(b Ltli, 7 

m—y^S, p-hy^i, p-y h^-y7x=/i/S4^ 
-/PaK/u^h- 7^D-y7-y, ry/K y^y/u-ft 

fi, Li, Na, K, Ag, Cu, Br, I, I 3 ft if 

S:*Jfeci:dS-e#. M 6 ©AfrWtLttt, Mn, F 



(14) 
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e, Co, Ni, Znfciffr*tfSr£aS-e#S 0 
[0 0 5 1 ] *fc, [Z 1 ] - , -ttefrtb [M 4 G' G 

2 . - • G f ] tcioVMr, m 4 (DMcfc&lt Lxnn, A 

1 , Si , P, As, S bftif, »*U< f2B;&T>*A 1 
frmfbtlZo *fc. G 1 , G 2 ~G f ©AM^U 

f/u7^14^ 7;un^r^S^L<li7y-/W 
S, n-^PtVH, ^y/pt>l, n-^f/US, 

^—/^m, p-hy/^s, -o^s, 

ttRft**S^ t-Cp-7/l/^o7x=/US, 3, 5 

3, 4, 5 — h y y^—zi'M, 
•7=c=./um, 3, ( h y ^yu^n^^vu) 

^^cr>f k££ it^v^yf^yf^^ h y ^ 

[0 0 5 2] *Etttt<07^yt4^pKa 
1 O^T^u^*^ K8*8lX«:^u^f^ 
KKRt^/u-f ^»^a*fc>*<o*»fiS CZ 2 3 - 

Ltfi h y 7/PtP^y^yS7^ty 

(CFs sos ) - , tr* ( h y ^/U^-n> ^V^/l** 
=. /u) yf/w7^y, ( h y 
fc-sv) ^y^7-ty, t*^ (hy^yu^-^^^^ 
^/UTts^/u) K, iSifisRSr^^^ (c l 

04 ) - , h y 7/U;*-t3ft»r — CF3 c 

O2)- , ^^r-^^/U^-dT >^^e^r^^-^( SbFe) 

- , y/u^ru^/u^iy^T=- 3r> (FSOs ) - , 2x2 

u ^/is^^mr ^Jri/ (c 1 sos ) - , ^/u^-tn^/u 

^ y»7 = t y / 5-7 y fc7 * y (FSOs /s 
b F5 ) - , 7/U^-n^/U*>KT = ^-^/5-7 5/^k: 
St* (FSOs /AsF5 ) - , hl/7;utDy^y^ 

^y»/5-7yft7yf : ty (CF3SO3 /sb 
[0053] r.tf>J; 5* (b-2) /ft$Mfc*»^A#« 

t fh77x^;«hy^f/U7y : e-'7 
A, f h 7 7 x - h !1 - n - >^f /U7 

Ms, r h 7 7 x ^/i-it h y y f /^7 y i> a , ^ h 

yy ^~}VW$£T h ^n^/UT>-^-— f h77x 

^y«^f;u (hy-n-^f/u) TV^r-*A, x 
h 7 7x^Ii^y^/U (hy-n-^f/u) 

^*ix, r h77x=/l/l»^f/U> ? 7xx;W7y* 

f h77x^;«hy7x^/u (y^vu) r 
>^e^r>^, f h77x^ / uiihy^f/u7^y^'7 



J±, f h 7 7 x =;uliy f /u fc° y y- !> A, Th77 

y^/u (2-v-tv try ^-^.M , ^h^** 

f/bry^-^A, ^h^**;* (^^ y/u^-u 7^^. 
;V) llhy 7x^7^^^^, -r h 7-^^ 

7x- /U) Itrh^-n-yf^y^^ 

^^/u) BB^y^ (Fy-n-yf/u) r^^e— ^ 
■A, f h^^^ (^y^7/wto7i^) ?BBK^ 3vu 

^x^/l/Ty^^^, Th7^r^ (^V^7/U^o 
f h7^r7. (^^^/i^n^^j^/u) l^y ^7^ 

^-/u) iihyy^7^y-^^, ^ (-< 

V^7/U^-n7^^/U) mm^^^^° ] J i?=.i?J* t T h 
^r>^, "xh^^r* (^y^7/^P7x^;U) 

y/\ssfv7x,^/u) li^y^/u (2-y77t'y> ? - 

£jU) , fh7^r^ (^y^7/UtP7x-/U) $I6£> 
?VU( 4->7ytfy^^) , ^h^3r^ (^V^ 
^/i^o^^-yu) 18hy7x-;^^^=!>A, s f 
hy*cX (3, 5-^^y7;vtpyf^) 7^ 

«^yf/U7^y^!>^, ^ h^^^uifflBe 
7xPt^^A, "r b^y ^=-/^m^^ 7h77x^ 
/L-lt h y f /U, y- h77x- /HB8®^ h77x- /UtK 
/U7^ y ^-rl/jfls, "rVy** 

(1, l* — f/U7xP~fe^ 
^) , r h7^^ (^y^7;u^P7x^) ^^^^7 

x^/u) fiffi^ifk -7- h (-<>^7/u^-pi7^- 

/U) ffl^y^!>-A, Th7^r^ (^<^^ 7/U^~pi "7^^ 

Wtf&'T h7 7x^/l//K/U7^ y f h 

^^ri^7/U^-n^^iS, ^^rHf7/U 
ai-D »i&lRifea, hy7/^nR8«, 

[0 0 5 4] Z<D (B-2) j*#-e*>-&. 0E (A) ^ 
<OW&&mft&m t BUS LT^7 ^a|->*r«8l Lp6^t 

Wtffl^ttJ;v\ (B-3) /&#£L-t\ «±, 



(15) 
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[0 0 5 5] (B-3) /&#<Djy£#^ LTte, Jfr*-y 
-3) ^iLTtt, *«JEAfeT-»JSU^S2 OA 

«±ojWTL*a^, o. i s y y * h/v/g^u, #iz 
o.3~5^yy^/ h/u/g^-L^t^a 5 *** ui\ 

%f<nm-< z^tz r. t izx^xmmm&mxz 

{0 0 5 6] ±12 (B-3) J&ftittCD&lkm^XhX 

-3) /&#£LT. »*Lt^tOf4»6±*fctt«±tt4fc 
T**>9. L^tCDfi^E-^^y hT'fe^o 

(B-3) ^7>I^«(;/X(tt87^ 

y ^L^/ui/ y qij k, h y y yp tvu-> y p 

y K, tert-^f/^f;^!)/^o!)F, te 



r t-yf^^7x^;Wyy;i-^ny K, 7x^f/l/v? 

y ^tv^s y /i^y n y y^<n v y r/^^r/ui/ y pjif 

y k, s^-f y ^*>y p y k, v^Wxl* 
f/u^y/w^^py k, y f/u7x*f^*>y /p^^ n 
y K, ^x^yy^ny f, >?y v^vi^y 

^n<) k, v^hy/^y^py K9«)^7/w^ 

yyy^n^ KS. y y h ]) 2 o y b\ 

/uv-yyu^y^py k, ^y^p^y^hy^py 
K, 7x^yj);uhy^oy F, ^yf;^yy;uhy 
^pyn\ hii^yy/uhy^py f, ^^^^/u->y 
/i/ h y ^ p y k^cot/u^uv- y /u h y ^ p y s 

^7>f Kg, tr* (hy^f/^yy/v) r^y, e*^ 
( h y ni^yui/y /u) 7;y, f * {Fy^VT^p tvu 
^y/iO 7;y, t** (v>y ^/U3i^/wc/y /u) 7; 
fcf* (v^^/uy y /u) r^y, (v^y 

f;U7x^;i/^yy^) T^>, ('^ f/I/ F y^'> 

n, N-^f/u7;y hyyf/^y, (c^ 
f^7-;y) Fy^f/^y, n- (Fy>f/^yy 

y >v*is#!)*—/\'(Dm&£xm^bft,z>#}) >yy 
-/i^g, hy^> (Fy^f/^yp^-y) ->7y-/Mf«) 
->7y-^i, n, o-t^ (Fy^f^yy^) r-tr 
F7;F\ tr^ (hy^^/^i/y/u) Fy7Wn7t 

F7^ K, N — ( h y 7<^U'>y /u) Tir F7^ K, fcT 

^ (hy>f/^yy^) ^ift, Fy^f/^yy/^x 

-^Ii^^yy^7; Kfflx 1, 3-^nD7h7 
7<^/Uv ? i/n^^>'^(7)iE^v'P^r^>'S, 
fypy^ p-<>^ V^p^r-thV^^^v-a^VS. 

ipyf V^p fcT/Wv?7 yfOr h^T/U^r 

^isyism. hy^f^y^y, Fy^f/uyyy, h 
y^y/ptvuyyy, Fy-t-^f/u^y, Fy 
^^^/i/v-^v, Fy Fy^y^y, Fy^yf/w>7 

y, fc:*^ (i^^ji^/u) y ^/U->^ V^co h y TVP^ryO' 

7-;yit'fc^ J:!)^i<iihy7/^y7y^ 

[0 0 5 7] (B-3) jS3W>te3g|::fl§^£3fir 

tf. mi^-r^-®^: (x) tra«<oa;T**tt6ryp^ 
/uS^r/w^^^^ft:^. ±E— (vi) r-m$ 
^xi>ii«7/^; y ^u-^xfS-Lfa— (vii)t-^$ 
^t6itt7/^; / =^ty 1 1 < iis^7/^; / w y<o 
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/L-T/i- ^ ~ y y ^7;^ ^ 

(b-3) /s^*^^ i ^ a mmrtv M\^m 

[0 0 5 8] (B-3) J*^«t3S^ffil^^7^^k 

f*fc:WRfi*l/^ (B-3) J*^3ft±*fctt»±«: 
m<DM&\L (B-3) J*5>^^*«fSl^/H-»L. 

s^^ffc^W'fw^'f 1-10000 

T A- * = * Ajb^^^T/U S ^ A^^il^O. 1 - 
1 0 0 0 0 O^K £f£ L< no. 5—1 0 0 0 O^e/^k 
tt*»&-(?fl3^&;h,£. (B~3) «^^3te±X 

tttt±«:«»^^<o*&«, (B-3) /&#i gir^u 

0 0 1 ~ 1 0 0 g i:45a^fffll^ ^ 5 »* L^, ± 
(B-3) ric#0>*ysra:, B*»^^«ff**>5<^ 

fi-<y^y, — ^rty h/i^y, ^i/i/y^co^HLyk 

[0 0 5 9] MttfiK^j: tt, _blS (A- 1) - (A- 
5) *^ft^^D^^^=yP#*fc*i-SJB»l 

1 Ltffl^S (B-i) (B-2) ;£#;&t>* (B 
-3) *»tt*H-e«^ttJ:<, *fc. £*i*>S:fi* 
^WXffi^tt)J:t\ (A-l) - (A- 5) 

£ ^>~>y p -<y ^ s^3i=^»»S:*-rsaJB#** 4 ^ 

fil»iUt (B-i) -e/uit 
r*^^L<f^l : 1-1 : 1 0 6 , «t*)#*L<ttl : 



10-1 : 1 0 4 <0«BBa s a*L<. -hlS$Gffl^^JW,i- 

**K (B-2) jb^£ffl^fc4§^f;i 

f*. ^/UtT-Sf * KttlO: 1^1 : 100, 
£L<I22 : 1 — 1 : 1 0 GDtBK^M^ Ul\ r<^$BH 

#i*<*»K *«W-t?ftt\ £fc, (B-3) ffc^tt* 

(B-3) ^-&%+^*KS^ i e/H4:T*»* L< ii 

1 : 0. 1 — 1 : 100000. «fc U) U < 1 : 0. 5 
-1 : 1 0 0 0 OtfXEBj&saS: Ll\> (B~ 
3) LT-f *>«*ttI«M*«rffll^» 

-g\ ±ISS»&«{b-&«^ (B-3) ^fe^ft^W^ 
J** fi*it-C»* L < 1 : 1 — 1 : 100000 "C£> 

[0 0 6 0] *«w^*5i>rfflu^«aEtt. ± 

15^ (A) J&ft-BLl* (B) ^^±^tLT^ft5 
t)©t?*ott«fc^U (A) (B) 

3£t/i- (o *i«t ^ Mt^mR oyx 

tt, MUM* (B) (B-3) fifc8*^<TL* 

[0 0 6 1] (C) ^t!7/l'^')^ 

ltd, (x) 

R 23 v A 1 Q 3 -v - - - (X) 

g*Sl-2 0W7/^^i ) 0 
07 y -/L'SXtt^ p ^^^^ vf31 — 3^S 

(x) T-^$tt6^^^^'J<b urtts hyy^/u 
tvur/u^ ^^a, hy^y^f^r^^^A, yy 

f;i,7/p^-i)i,^pij K, yxf/U7/b ^ - r^/ r=r 
y K, ^fW;^i)is^py K, x^/U7^^ 
^PlIK, ^f;U7/U;r:^7/l/ty K, ^ 
-fyyf^/u^^At Ky K, ^xf/ur/W^^ 

n y k, ^^/uryu^ — ^ixir^^y o y k^^^ 
if^tt5 0 #£L<te. hyyf^7/w^!)A, hy 
^^/ur/u^^^iN, h y^yy'f^^^t'fc 

5 0 rn^^tl7/u^^^!fe{j:-lffl^Tt)J: 
<, -«£JL±Sr»-&^:rffl^-Ct Xl\ (A) M 

Jtfifc»4:0fafcJ:9ffli^ix6 (c) ^T/u^^^a 

{fcl^^O^ffifiJ^^. ^/Utfc"C'$f^ L< til : 1 — 
1 : 20000. £9 L < «t 1 : 5 — 1 : 200 
0. $e>i-»^L<«l : 1 0—1 : 1 0 0 0(O$5H* s 

Cfc*S"C#*3»s, ^{^-hfSl5H^ife 
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[0 0 6 2] **W^*3^^"Ctt. ^MK^^>^< £ 

O2 , A 1 2 O3 , MgO, Z r O2 , T i O2 , F e 
2 O3 , B2 O3 , CaO, Z n O, B a O, T h O2 

ZtibfttpX'te, 1^:s i O2 tfcliAh O3 

[00 6 3] — JLiB£A0^Jfi#£ LTx MgC 
12 , Mg (OC2 Hs) 2 fc^^*^***!:*** 

mt^a-^MgR^ X 7 y T-^sne-^ 
R 33 i^fsi-2o^7;^i, mmmi 

g£^U xf3 0 — 2 N y|i0-2ffc^ 7^0x + y 

^y^^u>-, ^y^Ptvy, i^y^f u 

fefck LTtt, MgCl2 , MgCl (OC2 Hs) , 
Mg (OC2 Hs) 2 , S i O2 , A 1 2 O3 

sa*. i-3oo/im, #^ Kino 

iS^l~1 0 0 0m 2 /g, »*L<li5 0-5 0 0m 
2 /g. »B?L^afia«0. 1-5 cm 3 /g. #£L< 
ii0.3-3cm 3 /gtfcSo 
[0 0 6 4] lt^®fflX«»?L«W^^-rtLA^S-hfB«5 

( J . Am. Chem. Soc, I6 0t, S3 0 9^< 
-v 5 (1 9 8 3« #fig) 0 ££>{^ ±Efi*li, 5S« 
15 0 — 100 Ot:. l<(12 0 0~80 O'CTrgfe 

««r±Kfi#icffi«r$it:<5#£\ (A) *jK*5>&tr 



(B) **«fifc»'0/^ft< £ t-*«r. »*U<tt 

(A) MKA^Ktf (B) Jtt«lt*»©H*«rai»** 

[0 0 6 5] RS^t^ (A) /&$>&TJ? (B) j&ft<D'J? 

flfljfctf® (A) ^St) 5 (B) tii.&<D'J>t£< 

hh-Jj b&fcb&m-£rtZ>Jj&:. <2)tZ1*&&mTsi'$ 

*iStt*«*-o (a) (b) /£#<D'># 

<tb-*ta^tsm ®m&t (a) 

(B) j«5>fc6^tt*^H*i:*«r^5^!>A<|:-&« 
(A) ric^Xfi (B) j*^S:tBflEjrfi«FS^O*> x 

(b) j«»xrtt (a) riM^^a^-rs^ft, © (a) & 
&t (b) &&k<D&imi&**i&ftkmfrr&ijm % 

® (A) (B) ^»i<D»«RJC^BRUr, m# 

15®. ®aW®^RlSfn*5t^T, (C) /S#<£>**T/u 

[0 0 6 6] Z(D£ ylz\^xmbtitz.Mmn. ^ofc/v 
S««5fc&fToTBtt*: Ltft^LT^f)!^^ 

Ttt. (A) 1 g^7cD> o- 6 -1 0 

2 L<fi3Xl 0" 6 — 1 0- 3 ^K^tt'ffl^ 

(A) *hT£ (B l^ [ ^ - 

1) (B-2) Aft, (B-3) ^] 

[0 0 6 7]»(B)«»((B-1) (B- 

2) (B-3) ^] tti*^«)ttffl»l^ Xtt 
(A) ja^^fi*fc^ttffl«-frdsJbEttH«rj4lK-r-5 

-50 0//m, L<lilO-4 0 0 M m, ¥fl^&l£ 

L<li2 0-20 0/imtt>!3, Jfc^®«tt. ilS 2 0 
-1000m 2 /g, ^ll<«5 0-5 00m 2 /g 

/ g *iB t-fc$ i: Stt^fiTt 5 r i: 100 0 
m 2 /gSr«^*i**ft:©**ar3ftSfiT"r6w4:dSfc 

[oo6 8]*«w^yti/7>fy^i!i|*feii ± 

2-20o a -ti/7^y, ^^c^-u^h' va^f 
>l?!)^lifti5-l^^^y-7-^^^^6^y 

^n^yvHW (1) . (2) (3) 
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( 1 ) ®ff¥^T-i^ 200-100000 X&> 

®^mv-%.m^&&z> ^^^m^m^^e o%$x±x 
®^^u>xny p ti tvy^tl^s o^/is%$;mz-Z> 

( 2 ) ©fift^i^T-fi/^ 2 0 0-1 0 0 0 0 0 X&> 

SC (fi/SSiRJB^-l 0 0 Ofl) t<om In) -cm. 
0 5-2. ocomm^tbv , 

tvyMM5 0^/i-%%m?LZ> 

^® : Waters ALC/GPC150C 

#7 A $iy—M TSK MH + GMH6X2* 
ftfl=:i&« 135t 

1, 2, 4 - h y 9 C2 n^^if v 

Sea i.o^y^/v/5) 

[0 0 7 0] -e^n^E-y-e- (l) d^ol^T. ^ 

£«> £ tr^/V-S©W-&dS 6 0 %£A_tT**> £ 
7 0%£Jt±Wtll\ £<bl-. ifl/yXI^D 
tVytttli5 O^/uyo^i^t^T^^^^ 7 0 

(2) (^1/^, 11^^1^2 0 0-1 0 00 0 
0tfc5^ 4 0 0~9 0 0 00^KK, 5 0 0 — 

8 0 0 0 0^J:Wlli\ v^p^y^- 

(2) fcijsivc. fiiKttS [77] (r^y y b*/g) 
^*Sfc^/HlC (fi/SS^lOOOi) 

[77] • CttO. O 5— 2. OGQjEBlCfc£a^ C<7){fi/^0. 
0 5J:^>$t^^ ^ n^y-e— ^fg^T-afrT- 

-1.8^$f^U<> «^0.0 9M.5^Lt\ 

(/?] ^y^*jK*, igl3 5tC*5^T 

MSufcto-efc-So w«>«ia*sfi [77] iio.ooi- 

(CO. 0 0 5—1. 5f>y 3/ h/V/g^ffil^Sf^ Ll\ 

[0 0 7 1] P^tyv- (2) 
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